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A DOCKING STATION TO COOL A NOTEBOOK COMPUTER 

BACKGROUND OF THE INVENTION 

[0001] Intel® SpeedStep™ Technology makes it possible for the 

processor in a docked notebook to run at a higher frequency than when in 
undocked battery mode. A faster processor generates more heat and typically 
requires more cooling. Current practice is to design internal notebook cooling 
based on maximum performance heat dissipation requirements. However, market 
studies indicate notebooks are infrequently used in the high performance mode. 
As a result, the entire cooling solution - fans, heat sinks, etc. - are typically larger, 
heavier, and more expensive than warranted by typical usage models. 

[0002] Based on the current design paradigm, the continued escalation of 

system performance and power - aimed at high performance usage scenarios - will 
require larger onboard cooling solutions occupying a higher percentage of a finite 
notebook volume. 

[0003] Therefore, there is a need to relieve notebooks of at least part of the 

cooling solutions, or to provide additional cooling capacity when a notebook is 
docked. A prior art notebook and docking station is illustrated in Figure 1, which 
provides limited cooling solutions. 
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BRIEF DESCRIPTION OF THE DRAWINGS 



[0004] The present invention is illustrated by way of example and not 

limitation in the figures of the accompanying drawings, in which like references 
indicate similar elements, and in which: 

[0005] Figure 1 illustrates a prior art docking station and notebook 

computer. 

[0006] Figure 2 illustrates an isometric view of the docking station and 

notebook computer according to one embodiment. 

[0007] Figure 3 illustrates a cut-a-way side view of the docking station 

and notebook computer according to one embodiment. 

[0008] Figures 4a-c illustrate one embodiment of a docking station having 

a convention unit according to one embodiment. 
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DETAILED DESCRIPTION 

[0009] A method and apparatus for providing a notebook computer and 

docking station configuration wherein the docking station reduces the temperature 
of the internal chambers of the notebook computer, is disclosed. In the following 
description, for purposes of explanation, specific details are set forth to provide a 
thorough understanding of the present invention. However, it will be apparent to 
one skilled in the art that these specific details are not required in order to practice 
the present invention. 

[0010] Li one embodiment, as illustrated in Figure 2, a docking station 

202 is provided with openings/apertures 204 that line up with openings/apertures 
206 in the notebook 208. When the notebook 208 is docked on the docking 
station 202, cooler air is forced into the notebook 208 through the openings 206 of 
the docking station 202 and the notebook. 

[0011] As further illustrated in Figure 2, the apertures of the notebook 

computer are located on the bottom of the notebook computer to align with 
apertures on the surface of the docking station. In alternative embodiment, the 
apertures of the notebook computer and docking station may be provided in 
different and/or separate locations. 

[0012] For example, the apertures may be provided on the sides of the 

notebook computer to align with apertures provided on the internal sides of the 
docking station. Furthermore, the number of apertures provided and the size of 
the apertures may vary without departing from the scope of the invention. 

[0013] In one embodiment, the apertures on the notebook include sliding 

doors that remain closed when the notebook is undocked and are slid open when 
the notebook computer is docked. As a result, foreign objects are restricted from 
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invading the internal chamber of then notebook computer when the notebook 
computer is undocked. 

[0014] For example, in one embodiment, the doors to the apertures of the 

notebook are spring biased to have the doors remain closed when the notebook 
computer is undocked. The docking station is provided with protruding integral 
knobs that stand out to catch a latch on the door to the apertures of the notebook 
computer and push the door to the aperture open as the notebook computer is slid 
into the docking station. When the notebook computer is removed, the spring- 
biased doors will close. 

[0015] The example described above is one example of providing doors to 

the apertures of the notebook computers. A similar configuration for providing 
sliding doors on the notebook may also be provided. Moreover, alternative 
configurations for opening and closing doors to the apertures of the notebook 
computer could be implemented without departing from the scope of the 
invention. 

[0016] As illustrated in Figure 3, the docking station 302 includes a unit 

310 (e.g., a fan) to force air into the notebook computer via the apertures of the 
docking station and notebook computer. In one embodiment, the unit 310 in the 
docking station to force air into the notebook computer positively pressurizes the 
internal chamber of the notebook computer by forcing air into the notebook 
computer with an air pressure higher than air is released by the notebook 
computer. 

[0017] The notebook Computer includes vents 310 that decrease the 

*dease of air from the internal chamber of the computer notebook to assist in 
creating positively pressurizing tne internal chamber of the notebook computer. 
In alternative embodiments, other wpcs of units to force air into the notebook 
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pmputfer (and positively pressurize the internal chamber of the notebook) may be 
d without departing from the scope of the invention. 

[0018] In one embodiment, also illustrated in Figure 3, the docking station 

may also include a unit 312 (e.g., a refrigeration unit) to generate sub-ambient 
temperature air to be forced into the notebook computer (wherein the air forced 
into the notebook computer is of a lower temperature than the ambient air within 
the internal chamber of the notebook computer). 

[0019] In one embodiment, when the notebook computer is docked into 

the docking station, a thermometer from the docking station (not shown) may 
extend up into the internal chamber of the notebook computer via the aligned 
apertures. The thermometer from the docking station may measure the ambient 
temperature within the notebook computer to have the unit 312 within the docking 
station generate sub-ambient temperature air adjust accordingly (e.g., if the 
ambient air within the notebook computer is warmer, cooler air would be 
generated). 

[0020] In alternative embodiments, alternative techniques for determining 

the ambient air temperature within the notebook computer and adjusting the 
temperature of the air forced into the notebook computer may be implanted 
without departing from the scope of the invention. 

[0021] In one embodiment, illustrated in Figures 4a-c, the docking station 

may use a convective cooling technique to remove heat from the notebook. In 
particular, as shown in Figure 4a, the notebook includes a vent/aperture 404 
aligned with an opening/aperture 406 in the docking station 402. The docking 
station 402 includes a convective unit 410 (e.g., a fan) that pulls/exhales warm air 
from the notebook through the vent 404 into the docking station and expels the 
warm air out of the docking station. Alternatively, the docking station includes a 
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convective unit 410 that pushes warm air from the notebook through the vent 404 
into the docking station and expels the warm air out of the docking station. 

[0022] In one embodiment as illustrated in top view of Figure 4b, the 

docking station may include multiple fans and more than one opening aligned 
with more than one vent of the notebook. In addition, the openings of the docking 
station, in one embodiment, can be aligned with vents on the bottom of a 
notebook, as shown in Figure 4a, to remove heat generated in closer proximity to 
the heat generating source (e.g., the processor.) 

[0023] In one Embodiment, the docking station can have an aperture 

aligned with an aperture\)f the computer system exposing an area relative to a 

ermal spreader (e.g., watW loop, loop heat pipe, or hinged heat pipe). As a 
result, the convention unit ortthe docking station can force air onto the thermal 
spreader, or alternative pull warm air from the thermal spreader, thereby 
performing the operations of remote heat exchanger, without adding to the volume 
of the computer system. \ 

[0024] An example is illustrated in Figure 4c, the openings of the docking 

station are aligned with vents on the back of the display of a notebook, to remove 
heat from a thermal spreader 412 included in the notebook, thereby providing a 
remote heat exchange. 

[0025] In the foregoing specification the invention has been described 

with reference to specific exemplary embodiments thereof. It will, however, be 
evident that various modifications and changes may be made thereto without 
departing from the broader spirit and scope of the invention. The specification 
and drawings are, accordingly, to be regarded in an illustrative rather than 
restrictive sense. 
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